A myth about the relation between monomorphism and heterozygosity is dispelled: the observed relation provides no evidence for (or against) neutral mutations.
INTRODUCTION
Random monomorphism M is the probability that a population has no gene frequency in the range 001 to O99 at a random locus. Random heterozygosity H is the probability that a random individual be heterozygous at a random locus. Clearly both parameters lie in the unit interval and include the two points (0, 1) and (1, 0). It is intuitively obvious that the regression of M on H is concave, since M must approach zero as H approaches . ( 1) where /3 is a small fraction. This argument does not depend on any assumptions about the evolutionary forces which maintain polymorphism, the number of alleles at a random locus, or whether the population is at equilibrium. Kimura and Ohta (1971) considered the special case of an infinite family of neutral alleles at equilibrium and showed that equation (1) holds. Moreover, it could be fitted to seven populations reported by Selander et al. (1970) . We will now show that equation (1) is a good approximation under a more general hypothesis and therefore provides no evidence for neutral polymorphism.
THEORY FOR H AND M
To investigate equation (1) further, we applied the general formula for the distribution of gene frequency q at equilibrium under linear systematic pressure in an array of independent panmictic populations (Wright, 1931) .
where A = 4Xv and B 4ifu. Here X is the effective population size, and the systematic flux is defined by
where u and v depend on selection, mutation, and migration. The linearised systematic pressure is (4) 8q and the gene frequency Q at equilibrium is the solution of (3),
The probability of monomorphism is
where is conventionally taken as OOl.
The probability of heterozygosity is with sufficient accuracy
H = E(h)
where the expectation is taken over all loci. This argument makes the simplifying assumption that systematic pressure is linear, which is exact for neutral mutation. Linear systematic pressure is realised to a good approximation for heterosis or other selective equilibrium if 41ST/c is large enough so that all populations are clustered near the equilibrium value Q. This was derived by Malécot (e.g. 1966, p. 146) and follows from the general equation
A second point which must be justified is the distribution of q among loci under selection. Intermediate gene frequencies are in excess for two alleles and rarer for multiple alleles. The resultant is that gene frequencies have a roughly uniform distribution on both selective and neutral hypotheses. This argument is of course not exact, but it holds well enough so that selective and neutral equilibria cannot be convincingly discriminated by gene frequency distributions. We have therefore tabulated m for equally spaced values of q.
Rao and Morton (1973) have presented a method to calculate m from A, B, and ; which is easily expressed in terms of Q and 4Vk = A +B. Hoterozy9osity rcl {H/(1-H)) and equinoxialis) have lower than expected monomorphism, but a third sibling species (paulistorum) agrees with expectation. Harris and Hopkinson (1972) .
* We have tried to apply consistently the definition of monomorphism given in the text, but some reports were so brief that approximation was unavoidable.
Since the parameters Q and 4iVk were taken arbitrarily, without any biological assumptions, the goodness of fit reported by Kimura and Ohta does not favour neutrality, equilibrium, or any other evolutionary property of populations, but could easily be a consequence of assuming a Beta distribution of gene frequencies.
